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DETAILED ACTION 

1 . Claims 1, 6, 10, 11, 16, 20 & 21 have been amended. 

2. Claims 5 & 1 5 have been cancelled. 

3. Claims 1-4, 6-14 & 16-21 remain pending in the application. 

Specification 

4. Acknowledgement is made of the amendments to the specification as received on 
16 March 2006. 

Response to Amendment 

5. Applicant's amendments and arguments filed on 16 March 2006, in response to the 
Office Action mailed on 12 January 2006, have been fully considered, but are not 
persuasive. Therefore, the rejections made in the previous Office Action are maintained 
and restated below, with changes as needed to address the amendments. 

Claim Rejections ■ 35 USC § 102 
The text of those sections of Title 35, U.S. Code not included in this action can 
be found in a prior Office action. 

6. Claims 1-21 are rejected under 35 U.S.C. 102(b) as being anticipated by Chopra et 
al. (US Patent # 6,412,043), herein referred to as Chopra. 

a. As per Claim 1, Chopra discloses a method for supporting read-only objects 
within an object-addressed memory hierarchy, comprising: receiving a request at 
a translator to access an object, wherein the request includes an object identifier 
for the object that is used to reference the object within the object-addressed 
memory hierarchy [Figure 9, # 200, # 212 & Column 41, Lines 3-10], wherein 
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the translator translates between object identifiers (used to reference objects in 
an object cache) and physical addresses (used to address objects in main 
memory) [a "TLB" as defined in Column 1, Lines 22-24]; using the object 
identifier to retrieve an object table entry associated with the object [Figure 9, # 
212 & Column 41, Lines 23-24]; if the request is a write request [Column 41, 
Lines 3-4], examining a read-only indicator within the object table entry [Figure 
9, # 212, 214 & Column 41, Lines 25-29], if the read-only indicator specifies that 
the object is a read-only object, performing a corrective action to deal with the 
fact that the write request is directed to a read-only object [Figure 9, # 218 & 
Column 41, Lines 31-35]. 

b. As per Claim 2, Chopra further discloses the method of claim 1 , wherein if the 
request is a read request, the method further comprises using a physical address 
from the object table entry to access the object in main memory [Figure 9, # 222, 
Figure 10, #248, Column 41, Lines 53-59 & Column 42, Lines 34-40]. 

c. As per Claim 3, Chopra further discloses the method of claim 1 , wherein 
performing the corrective action can involve causing a fault handler in the 
requesting processor to perform the corrective action [Figure 9, # 218 & Column 
41, Lines 31-35]. 

d. As per Claim 4, Chopra further discloses the method of claim 1 , wherein 
performing the corrective action can involve: obtaining a writable copy of the 
object, clearing the read-only indicator to indicate that the object is no longer 
read-only, and updating the writable copy of the object with data from the write 
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request [Column 17, Lines 4-20]; updating a remotely located master copy of 
the object with data from the write request [Column 27, Lines 48-55]; 
terminating the requesting process because the write request is not allowed 
[Column 43, Lines 41-55]; and if the request is directed to a debugging 
breakpoint, pausing the requesting process and clearing the read-only indicator 
[Column 14, Lines 42-59]. 

e. As per Claim 6, Chopra further discloses the method of claim 1 , wherein prior to 
receiving the request at the translator, the request is initially directed to the object 
cache [Figure 9, #202, 204 & Column 41, Lines 4-8]; wherein if the request 
causes a hit in the object cache, the object is accessed in the object cache and 
the request is not sent to the translator ["Yes" branch of Figure 9, # 204 & 
Column 41, Lines 9-15]; and wherein if the request causes a miss in the object 
cache, the request is sent to the translator ["No" branch of Figure 9, # 204 & 
Column 41, Lines 9-10]. 

f. As per Claim 7, Chopra further discloses the method of claim 6, further 
comprising making a given object read-only by: setting a read-only indicator 
associated with the given object to indicate that the given object is read-only 
["first instruction" in Column 46, Line 56]; causing all object caches within a 
local cache-coherent domain to flush any modified cache lines of the given object 
out to main memory ["first operation" in Column 46, Line 48]; whereby 
subsequent upgrades of the given object from read-only status to writable or 
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modified status in any caches within the local cache-coherent domain must go 
through a translator [Column 47, Lines 8-14]. 

g. As per Claim 8, Chopra further discloses the method of claim 7, wherein causing 
all object caches within the local cache-coherent domain to flush any modified 
cache lines of the given object out to main memory involves executing a read- 
with-intent-to-only-read (RWITOR) instruction on each cache line of the given 
object [Column 19, Lines 35-47]. Chopra defines a "SYNCO" instruction to 
function as a special flush mechanism, which dumps cache objects to main 
memory. 

h. As per Claim 9, Chopra further discloses the method of claim 7, wherein the 
given object can be made read-only in response to a request received from 
outside the local cache-coherent domain [Column 44, Lines 17-40]. 

i. As per Claim 10, Chopra further discloses the method of claim 1 , wherein the 
translator includes hardware to translate between object identifiers and physical 
addresses [Figure 1, # 110]. 

j. As per Claim 11, Chopra discloses an apparatus that supports read-only objects 
within an object-addressed memory hierarchy, comprising: a receiving 
mechanism configured to receive a request at a translator to access an object, 
wherein the request includes an object identifier for the object that is used to 
reference the object within the object-addressed memory hierarchy [Figure 9, # 
200, # 212 & Column 41, Lines 3-10], wherein the translator translates between 
object identifiers (used to reference objects in an object cache) and physical 
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addresses (used to address objects in main memory) [a "TLB" as defined in 
Column 1, Lines 22-24]; a translation mechanism configured to use the object 
identifier to retrieve an object table entry associated with the object [Figure 9, # 
212 & Column 41, Lines 23-24]; and a corrective action mechanism, wherein if 
the request is a write request [Figure 1, # 218 & Column 41, Lines 31-35], the 
corrective action mechanism is configured to, examine a read-only indicator 
within the object table entry [Figure 9, # 212, 214 & Column 41, Lines 25-29], 
and if the read-only indicator specifies that the object is a read-only object, to 
perform a corrective action to deal with the fact that the write request is directed 
to a read-only object [Figure 1, # 218 & Column 41, Lines 31-35]. 

k. Claim 12 is rejected under the same grounds as Claim 2. 

I. Claim 13 is rejected under the same grounds as Claim 3. 

m. Claim 14 is rejected under the same grounds as Claim 4. 

n. Claim 16 is rejected under the same grounds as Claim 6. 

o. Claim 17 is rejected under the same grounds as Claim 7. 

p. Claim 18 is rejected under the same grounds as Claim 8. 

q. Claim 19 is rejected under the same grounds as Claim 9. 

r. Claim 20 is rejected under the same grounds as Claim 10. 

s. As per Claim 21 , Chopra discloses a computer system that supports read-only 
objects within an object-addressed memory hierarchy, comprising: a processor 
[Figure 1, # 100]; the object-addressed memory hierarchy [Figure 1, # 102]; an 
object cache within the object-addressed memory hierarchy [Figure 1, # 111]; a 
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translator that translates between object identifiers, used to address objects in 
the object cache, and physical addresses, used to address objects in main 
memory [Figure 1, # 110]; a receiving mechanism within the translator 
configured to receive at the translator a request to access an object, wherein the 
request includes an object identifier for the object that is used to reference the 
object within the object-addressed memory hierarchy [Figure 9, # 200, # 212 & 
Column 41, Lines 3-10], wherein the translator translates between object 
identifiers (used to reference objects in an object cache) and physical addresses 
(used to address objects in main memory) [a "TLB" as defined in Column 1, 
Lines 22-24]; a translation mechanism within the translator configured to use the 
object identifier to retrieve an object table entry associated with the object 
[Figure 9, # 212 & Column 41, Lines 23-24]; and a corrective action 
mechanism, wherein if the request is a write request [Figure 1, # 218 & Column 
41, Lines 31-35], the corrective action mechanism is configured to examine a 
read-only indicator within the object table entry [Figure 9, # 212, 214 & Column 
41, Lines 25-29], and if the read-only indicator specifies that the object is a read- 
only object, to perform a corrective action to deal with the fact that the write 
request is directed to a read-only object [Figure 9, # 218 & Column 41, Lines 
31-35]. 
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Response to Arguments 
7. Applicant's arguments filed 16 March 2006 have been fully considered but they are 
not persuasive. The following is an explanation as to non-persuasiveness for each of 
Applicant's arguments. 

a. As per Chopra's support of read-only objects, Examiner understands that Chopra 
expressly anticipates read-only objects within an object-address memory 
hierarchy in Figure 9, #212, #214 & #218. Furthermore, Examiner points out the 
following passages: "... the permission of the selected page is checked at step 
#214..." and "... then the page may be designated as readonly initially, then the 
exception handler can update...", as disclosed by Chopra in Column 41, Lines 
25-29 & Column 41, Lines 41-42, respectively. Therefore, Examiner 
understands Chopra to expressly disclose setting/examining a read-only 
indicator, as claimed by Applicant. 

b. As per Chopra's suggestion of a translator for translating an object address into a 
physical address, Examiner understands that Chopra expressly anticipates one 
such translator embodied as a TLB in Column 1, Lines 22-24. Examiner points 
out the passage: "... TLB or other resources to translate between logical and 
physical addresses", as disclosed by Chopra in Column 1, Lines 23-24. 
Furthermore, Examiner understands Applicant's amendment to Claims 1 , 1 1 & 
21 are meant to overcome the Prior Art rejection pertaining to Chopra. However, 
in addition to the above described anticipation, Examiner points out that 
Applicant has disclosed translation between "object identifiers and a physical 



Application/Control Number: 10/698,727 Page 9 

Art Unit: 2188 

address" exists in the Prior Art as per Applicant's specification (see Page 2, 
1J0002, Lines 1-7 of the instant application). In summary, Examiner understands 
that Applicant's background section has admitted the claimed functionality exists 
in Prior Art. 

c. As per Chopra's bypass of the TLB, Examiner understands that Chopra 

expressly anticipates a bypass of the TLB in the "Yes" branch of Figure 9, # 204 
& Column 41, Lines 9-15. Specifically, Chopra discusses that "... if the 
determination at step #204 was a vtag hit, then at steps #206 and #208 a check 
is made of the permissions..." in Column 41, Lines 10-12. Therefore, Examiner 
understands these steps embody a skipped access of the TLB, which is the 
result of following the "No" branch of Figure 9, # 204 & described in Column 41, 
Lines 9-10. 

Conclusion 

8. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1 .136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
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the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

9. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Patrick M. Moore whose telephone number is (571 ) 272- 
1239. The examiner can normally be reached on M-F 8:30AM - 5:00PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Mano Padmanabahn can be reached on (571) 272-4210. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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